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An Account of fome OBSERVATIONS made with a view 
to 'a/certain whether MAGNIFYING POWER or 
APERTURE contributes moji to the dtfcerning fmall Stars 
in the Day. By the Rev. HENRY USSHER, D.D. 
M.R.I.A. arid F.R.S. 



JL T has long beeti a< difputcd point amorigft aftronomers, nor is it, Read Feb. 
I believe, yet decided, whether aperture or magnifying power 2 > I 1 8S ' 
contributes moft to the difcerning fmall ftars in the day. 

The following experiments and observations, made with the 
tranfit inftrument of our obfervatory, may perhaps tend to throw 
fome light on the fubjeet : they were made' with care, and are 
certainly related without prejudice, for the conclusion I arrive 
at, is contrary to what I fuppofed previous to experiment. 

The tranfit inftrument of the obfervatory is furnifhed with 
three different fyftems of eye-glaffes, making the magnifying 
powers of the inftrument about 200, 400 and 600. Thefe 
fyftems being conftructed by Mr. Ramfden upon the principle 
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indicated by him in a paper publifhed in the Tranfa&ions of 
the Royal Society, may be changed at pleafure, without disturbing 
the line of collimation, or altering the quantity of the celeftial 
fpaces, fubtended by the intervals of the wires j this inftrument, 
therefore, feems very proper for the purpofe, 

I shall fet down the obfervations juft as I made them, 
although the firft fet is not conclnfive, as they compare magnified 
areas with lineal apertures. 

The diameter of the objetl-glafs is 4JL. inches. I made three 
diaphragms of pafteboard, with apertures whofe diameters were 
inverfely proportional to the iquare roots of the magnifying 
powers ; and by means of thefe I could compare feverally 
600 and 200, 400 and 200, and 600 and 400 ; although, as 
remarked above, thefe comparifons are not exa&ly juft. 

Things being in readinefs, I began my experiments on De- 
cember 2d j and in thefe I did not depend folely on my own 
eye j I thought it better to put them to the teft of eyes lefs ufed 
to aflronomical obfervation, yet fufHcicntly acquainted with the 
pra&ice, to find fmall liars in the field of view. 

S Bo oTis of the fourth magnitude paffed 2H. 12' before the 
fun : this ftar was vifible with 200, but incomparably better with 
600 with the diminished aperture ; it appeared with a planetary 
roundnefs. This trial was made by me. 
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jQ UrsjE minoris, to an unpra&iced eye, appeared confeffedly 
better with 600 than 200 

Second y Urfae minoris paffed 1 H. 7' before the fun. The fame 
eye gave the fame conclusion. 

y Serpentis 3d magnitude paffed 52* before the fun : not 
vifible to me with 200 and whole aperture ; feen with 600, and 
the proportional diminution of aperture ; and (hewn to another 
perfon ; fought for again with 200, but in vain *. 

Q and 17 Draconis, both of 3 — 4 magnitude; the latter pafled 
I2 V 32" before the fun ; vifible with both powers, but far better 
with 600 to an eye that had fome practice, and alfo to me. 

December 4, fecond y Urfae minoris, not difcoverable with 
200, plainly feen with 600 by an eye totally unufed to obfer- 
vation. 

J Draconis, not vifible to the fame with 200, feen plainly 
with 600 ; afterwards difcovered with 200, but with difficulty. 

N. B. This day was a little hazy, with thin clouds, through 
which both by night and day the 600 had the advantage, and 
fhewed to my eye many ftars that were invifible with 200. I 
mention this, becaufe I at firft fufpected, that although the great 
power had the advantage in the clear blue fky of December 2d, 

This ftar was very near the fun, and its being vifible is a ftrong proof of the 
excellence of this inftrument 
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yet perhaps it might be inferior in another ftate of the air, by 
magnifying the haze and vapors ; but the obfervation of y Ser- 
pentis in the glare of the fun on the 2d, and many ftars both by 
night and day on the 4th, confirm the fuperiority of 600. 

I next prepared a fet of diaphragms whofe areas of aperture 
were inverfely proportional to the magnified area of the objecl. 

December 12th, Urfse minoris diftind and magnified with 
600 ; diftindt alfo but not magnified with 200 : this ftar is too 
bright for any conclufion to be drawn. 

1 ft y Urfae minoris, a very fmall ftar, vifible with 600, with its 
proportional aperture ; invifible with 400. 

Many other trials proved the fuperiority of the great magni- 
fying power with diminifhed aperture : I cannot omit mentioning 
one more. 

December 29th, /3 Lyras paffed f after the fun j this ftar, of 
the 3d magnitude, and fo near the fun, I had little expectation 
of feeing. I fought it in vain with 200 and 400, but faw it 
plainly and obferved its paftage with 600, having an aperture 
rather fmaller than juft proportion demanded. I fhewed the ftar 
to another perfon before it quitted the field of view. 

For the fuperiority of magnifying power the following caufes 
may be afligned : 
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The principal one, perhaps, is the quickneis of the ftar's mo- 
tion in the field of view. That this contributes to perception I 
colled from hence j that when a ftar, although within the field, 
does not immediately prefent itfelf to the eye, as is fometimes 
the cafe with Jupiter near the fun, if the telefcope be gently 
moved, the apparent motion of the ftar immediately difcovers its 
place. 

Another reafon may perhaps be the magnified image of the 
ftar which thus becomes a more perceptible object, even though 
its light is diminifhed j this amplification, as far as I can perceive, 
is nearly in the inverfe proportion of the aperture ; in very consi- 
derable diminutions at leaft, it feems to follow this proportion : 
thus with an aperture T V of an inch the polar ftar took 64." to 
pafs the wire : with one of 7% 32">5 : but with ■— 30", and 
with 2,8 inches 19". 

I at firft fufpected that this amplification arofe from fome 
unavoidable error in the objecl-glafs, which created a circle of 
diffipation around the principal image, which circle became vifible 
in proportion to the darknefs of the field ; but by the following 
experiment it feems to arife from the inflexion of light. I 
made a rectangular aperture -^ of an inch broad, and JL long $ 
when this aperture was applied vertically, it gave me an elliptical 
horizontal image ; and when applied horizontally, it gave me 
an elliptical vertical image. Alfo when I applied a triangular 
aperture, it gave an image nearly the fhape of a pear j the broad 
end being formed by the vertex, and the narrow end by the bafe : 
the triangle was formed with a long bafe and fmall altitude, fo 
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that the effed of the other angles on the image became infenfible 
to the eye. 

I shall conclude with pointing out an advantage that I reap 
from this circumftance : By means of a considerable diminution of 
aperture, 1 make the polar ftar fo diftindly round and large, that 
I obferve the appulfe of its limbs to each edge of the wires, as 
well as the paffage of its centre over them j by which means 
much greater precision is obtained in proving either the coilimation 
or meridian. 



